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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fin and tube type heat exchanger widely used in 
refrigeration, such as an air conditioner and a refrigerator, refrigeration, and the air conditioning field. 
[0002] 

[Description of the Prior Art] Generally, in an air conditioner, a refrigerator, etc., a fin and tube type heat 
exchanger is used for the heat exchange of a refrigerant and air in many cases. Drawing 5 is a top view 
which is used for the conventional fin and tube type heat exchanger and in which showing an example of 
a flat plate fin. This fin and tube type heat exchanger consists of the parallel fin 1 of two or more sheets 
located in a line in parallel, and two or more heat exchanger tubes 2 which penetrate them, and heat 
exchange is performed between the refrigerant which flows the inside of the heat exchanger tube 2, and 
the wind which passes through between each flat plate fin 1. 

[0003]The heat exchange in this heat exchanger between the wind which meets the flat plate fin 1, and 
the refrigerant in the heat exchanger tube 2, It is divided into what is performed in the surface of the 
direct-heat- transfer pipe 2 between what is performed via the flat plate fin 1, and the wind along the 
surface of the heat exchanger tube 2 and the refrigerant in the heat exchanger tube 2 without passing the 
flat plate fin 1, and efficient-ization of the heat exchanger is attained by raising the efficiency of each 
heat exchange. 

[0004]If this heat exchanger is ventilated, on the flat plate fin 1, the thermal boundary layer which grows 
as it progresses on the lee will be formed. The wind which collided with the heat exchanger tube 2 flows 
along the surface of the heat exchanger tube 2, and more slightly than the center of the heat exchanger 
tube 2, in the windward, when this wind exfoliates from the surface of the heat exchanger tube 2, the 
dead water region into which a wind does not flow is formed in the leeward side of the heat exchanger 
tube 2. 

[0005]The efficiency of heat exchange in which a heat transfer coefficient falls remarkably and passes 
the flat plate fin 1 under the influence of this thermal boundary layer and a dead water region becomes 
low. Therefore, in order to attain efficient-ization of a heat exchanger, it becomes one technical problem 
to control the thermal boundary layer on the flat plate fin 1 and the dead water region on the leeward of 
the heat exchanger tube 2. 

[0006] Among this, about the thermal boundary layer, the slit and the louver 3 grade were formed on the 
flat plate fin 1, and that growth is controlled. About a dead water region, as indicated by JP,11-281279,A 
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or the Japanese-Patent- Application-No. No. 327731 [ 11 to ] gazette, By raising some flat plate fins 1 on 

the windward or leeward side of the heat exchanger tube 2, and forming an eddy generation member in 

it, turbulent flow-ization of a wind is attained, the dead water region on the leeward of the heat 

exchanger tube 2 is controlled, and efficient-ization of the heat exchanger is attained. 

[0007] About the heat exchange in the surface of the heat exchanger tube 2, for example, increase of a 

contact surface product with the wind of the heat exchanger tube 2 is aimed at by forming unevenness in 

the surface of the **** pipe 2, and a part of wind through which it passes is turbulent-flow-ized, 

exfoliation of the wind from the surface of the heat exchanger tube 2 is controlled, and the efficiency is 

raised. 

[0008] 

[Problem(s) to be Solved by the Invention]By the way, in an air conditioner, a refrigerator, etc., high 
performance and a miniaturization are solicited strongly and efficient and densification are demanded 
also in the heat exchanger of the main formation part. Therefore, although to raise the efficiency of both 
the heat exchange through a flat plate fin and the heat exchange in the surface of a heat exchanger tube 
is desired, among these since a wind carries out direct contact of the heat exchange in the surface of a 
heat exchanger tube to a heat exchanger tube, a higher heat transfer coefficient is expectable. 
[0009]However, in the conventional heat exchanger, since it is considered as composition with emphasis 
on the heat exchange from a flat plate fin by many, there is little quantity of the wind supplied on the 
surface of a heat exchanger tube, and there is a possibility that sufficient heat exchange may not be 
performed. 
[0010] 

[Means for Solving the Problem] In a heat exchanger this invention is characterized by that comprises the 
following in view of an aforementioned problem, What provides a heat exchanger which can plan 
supplying positively a part of wind which flows into a crevice between flat plate fins on the surface of a 
heat exchanger tube, can increase heat exchange in the surface of a heat exchanger tube with which a 
heat transfer coefficient becomes higher, and can maintain certainly heat exchanging efficiency high as a 
whole. 

A flat plate fin of two or more sheets put in order in parallel at the predetermined intervals. 

A heat exchanger tube which penetrates these flat plate fins and with which a fluid flows an inside. 

[001 l]On a flat plate fin in the windward, a windward air induction part is formed rather than a heat 
exchanger tube, and if a part of wind which passes a position which is separated from a heat exchanger 
tube is led to the surface of this heat exchanger tube, quantity of a wind supplied on the surface of a heat 
exchanger tube can be increased. On a flat plate fin in leeward side [ heat exchanger tube ], a leeward 
side air induction part is formed, if it leads so that it may turn around a wind to leeward side of a heat 
exchanger tube, generating of a dead water region in leeward side of a heat exchanger tube can be 
prevented, and efficiency of the heat exchange can be raised. 

[0012]If 1 or two or more louvers are provided in a flat plate fin, growth of a thermal boundary layer of 
a wind formed on a flat plate fin can be controlled, and efficiency of heat exchange through a flat plate 
fin can be raised. Since it does not need to form a windward air induction part separately if a windward 
louver provided in the windward rather than a heat exchanger tube among this louver turns a side 
attachment wall by the side of that heat exchanger tube to a heat exchanger tube, and forms it and this 
side attachment wall is used as a windward air induction part, it needs to secure that space or does not 
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need to make a manufacturing man hour increase. What is necessary is to form a side attachment wall by 
the side of that heat exchanger tube along a hoop direction of a heat exchanger tube also about a leeward 
side louver provided on the leeward of a heat exchanger tube, and just to let this side attachment wall be 
a leeward side air induction part. 

[00 13] As mounting directions of a side attachment wall of a windward louver or a leeward side louver, 
Without enlarging pressure loss of a wind which passes through between flat plate fins, if it has an angle 
of attack (20 degrees - 45 degrees) to a flow direction of a wind, an increase in quantity of a wind 
supplied to a heat exchanger tube or prevention of dead-water-region generating in leeward side of a 
heat exchanger tube can be attained, and heat exchanging efficiency can be raised. 
[00 14] A louver can be made easy to be able to form many louvers in a narrow space, and to form in a 
flat plate fin, since an interval of louvers will become fixed if two or more louvers are allotted in parallel 
mutually and these are arranged to a flow direction of a wind. In this case, only a side attachment wall 
by the side of a heat exchanger tube of a windward louver or a leeward side louver should form so that it 
may turn to a predetermined direction. If the windward and a leeward side louver are divided into 
plurality and arranged, by dividing a wind by an inside side attachment wall, this wind can be prevented 
from being supplied only to one heat exchanger tube of on either side, and a wind can be supplied with 
sufficient balance to the surface of each heat exchanger tube. 
[0015] 

[Embodiment of the Invention] Hereafter, the embodiment of the heat exchanger concerning this 
invention is described using a drawing. The fragmentary perspective view of the heat exchanger of this 
invention and drawing 2 of drawing 1 are [ the top view of a flat plate fin, the figure showing the flow of 
the wind in the heat exchanger of the former / drawing 3 / , and drawing 4 ] the figures showing the flow 
of the wind in the heat exchanger of this invention. All the ** marks in each figure show direction of a 
wind. 

[0016]This heat exchanger is a fin and tube type heat exchanger made into the structure where the heat 
exchanger tube 2 penetrates the flat plate fin 1 of two or more sheets put in order in parallel, and each 
flat plate fin 1 and the heat exchanger tube 2 of each other are being fixed by expanding the heat 
exchanger tube 2, for example. This flat plate fin 1 is used as the sheet metal which consists of 
aluminum etc., and a suitable interval is opened and it is arranged so that a wind may flow through the 
meantime. The heat exchanger tube 2 is made into copper, and refrigerants, such as a Freon gas, flow the 
inside. 

[0017]In order to control growth of the thermal boundary layer formed in the surface in the flat plate fin 
1, two or more louvers 3 or slits of each other are provided in parallel between the heat exchanger tube 2 
and the heat exchanger tube 2, and these are arranged in the flow direction of the wind. The windward 
louver 3a and the leeward side louver 3b which have been arranged on the windward and leeward side 
among these louvers 3 are divided and formed in the direction (longitudinal direction) vertical to a wind 
at plurality. 

[0018]The side attachment wall 4 of the both sides allotted so that this louver 3 might be started aslant 
and the flow direction of a wind might be met, After consisting of the upper wall 5 which connects the 
upper beds of each side walls 4 being used as parallel to the flat plate fin 1 and putting slit shape slitting 
into the flat plate fin 1, it is formed in the surface and a rear face by carrying out stage aggressiveness 
shaping. 

[0019]The side attachment wall 4a by the side of the heat exchanger tube 2 of the windward louver 3a is 
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formed towards the center of the heat exchanger tube 2, and let it be a windward air induction part which 
leads a part of wind which passes the position which is separated from the heat exchanger tube 2 to the 
surface of the heat exchanger tube 2. The side attachment wall 4b by the side of the heat exchanger tube 
2 of the leeward side louver 3b is formed along the hoop direction of the heat exchanger tube 2, and let it 
be a windward air induction part which leads a part of wind to the leeward side of the heat exchanger 
tube 2. The angle of attack [ as opposed to the flow direction of a wind in these side attachment walls 4a 
and 4b ] is 20 degrees - 45 degrees. The side attachment wall of the louver of middle is made parallel to 
the flow direction of a wind. 

[0020]Next, a situation when performing heat exchange using this heat exchanger is explained. When a 
wind is sent into this heat exchanger, heat exchange is performed by that temperature gradient between 
the refrigerant which flows through the inside of the heat exchanger tube 2, and the wind which passes 
through between the flat plate fins 1 of two or more sheets. When using this heat exchanger as an 
evaporator, the refrigerant in the heat exchanger tube 2 is made low in that temperature, and when 
cooling the wind which passes a heat exchanger and using this heat exchanger as a condenser, the 
refrigerant in the heat exchanger tube 2 is made high in that temperature, and heats the wind which 
passes a heat exchanger. 

[0021]This heat exchange is divided into that to which transfer of heat is performed in the flat plate fin 1 
which contacts the heat exchanger tube 2 thermally via the color which was welded by pressure to the 
heat exchanger tube 2, and which is not illustrated, and the thing to which transfer of heat is performed 
in the surface of the heat exchanger tube 2 without passing the flat plate fin 1. Among this, in order that 
a wind may contact the direct-heat-transfer pipe 2, as for the heat exchange performed in the surface of 
the heat exchanger tube 2, a higher heat transfer coefficient is expected. 

[0022]By the way, about the wind which flows into the position which is separated from the heat 
exchanger tube 2, as shown in drawing 3 , when a wind passes a general heat exchanger, in order to pass 
to a lee side, without contacting the heat exchanger tube 2, heat exchange is not performed in the surface 
of the heat exchanger tube 2 which can expect a higher heat transfer coefficient. 

[0023]The wind which collided with the heat exchanger tube 2 flows along the peripheral surface, is the 
position which approached the windward about 10 degrees - 20 degrees from the direction vertical to the 
flow direction of a wind, and exfoliates from the surface of the heat exchanger tube 2. Therefore, since 
the flow of the wind has stagnated few, the dead water region A which becomes remarkably low is 
formed in the portion shown in the lattice on the leeward of the heat exchanger tube 2, and a heat 
transfer coefficient becomes it with the cause of reducing the heat transfer performance as a heat 
exchanger. 

[0024] On the other hand, as shown in drawing 4 , when a wind passes the heat exchanger of this 
invention, the wind which collided with the side attachment wall 4a by the side of the heat exchanger 
tube 2 of the windward louver 3a among the winds which flow into the position which is separated from 
the heat exchanger tube 2 changes the direction, and is led to the surface of the heat exchanger tube 2. A 
part of wind which is going to exfoliate from the surface of the wind which collided with this side 
attachment wall 4b, or the heat exchanger tube 2 with the side attachment wall 4b by the side of the heat 
exchanger tube 2 of the leeward side louver 3b is led to the leeward side of the heat exchanger tube 2, 
and it controls formation of the dead water region in the leeward side of the heat exchanger tube 2. 
[0025]Without spoiling the pressure of the wind which passes by using the side attachment wall 4a of 
the windward louver 3a as a windward air induction part according to the above-mentioned composition, 
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the amount of supply of the wind to the surface of the heat exchanger tube 2 can be increased, and the 
heat transfer performance as a heat exchanger can be improved. By using the side attachment wall 4b of 
the leeward side louver 3b as a leeward side air induction part, formation of the dead water region in the 
leeward side of the heat exchanger tube 2 can be controlled, and the heat exchange on the flat plate fin 1 
on the leeward of the heat exchanger tube 2 and the heat exchange in the surface of the leeward heat 
exchanger tube 2 can be promoted. 

[0026]By changing only direction of the side attachment walls 4a and 4b by the side of the heat 
exchanger tube 2, and arranging the louver 3 in parallel, many louvers 3 can be formed in a narrow 
space, and growth of the thermal boundary layer on the flat plate fin 1 can be controlled effectively. The 
wind which flows in the direction vertical to the flow direction of a wind by dividing the windward 
louver 3 a and the leeward side louver 3b into plurality can be uniformly divided into right and left, and 
many winds can be prevented from being supplied only to one heat exchanger tube 2 of on either side. 
[0027]This invention is not limited to the above-mentioned embodiment, and can add change within the 
limits of this invention suitably. For example, a windward air induction part or a leeward side air 
induction part raises not only the thing using the side attachment wall of a louver but some of flat plate 
fins, and may form it separately. A louver may change direction of each louver suitably and it not only 
may arrange it in parallel mutually, but it may form it so that a side attachment wall may turn to a 
predetermined direction. 
[0028] 

[Effect of the Invention]In the heat exchanger of this invention, heat exchange can be directly performed 
in the surface of a heat exchanger tube with a high heat transfer coefficient by forming a windward air 
induction part and supplying a wind compulsorily on the surface of a heat exchanger tube so that clearly 
from the above explanation. The heat exchange in this portion can be promoted by forming a leeward 
side air induction part and controlling generating of the dead water region on the leeward of a heat 
exchanger tube. 

[0029] Since the side attachment wall of a louver provided in the flat plate fin of the general heat 
exchanger is used, it can contribute to highly-efficient-izing of a heat exchanger, resource saving, and 
energy saving, without increasing cost. 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje.. .010000000000000000&N0550=1 1 1 1 1 1 1001 1 1 1 1000000&N0580-0 (5 of 5)1/1 6/09 6: 15:38 PM 



